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© Intake air flow rate measuring apparatus for use in internal combustion engine. 



© In a drive processing circuit comprising a flow 
velocity measuring resistor (7) and a temperature 
compensating resistor (8) of a hot wire type air flow 
meter, a resistor (22) is inserted between a connect- 
ing point of two resistors (17,18) and an inverting 
input terminal of an operational amplifier (15). A 
condenser (23) is inserted between the inverting 
input terminal and the non-inverting input terminal of 
the amplifier (15). The resistance value of the in- 
serted resistor (22) is set larger than the resistance 
value of the temperature compensating resistor 8). 
£4 By means of the inserted resistor (22) and the in- 
^serted condenser (23) which act as a low pass filter, 
high frequency noises, which intrude through the 
*~ temperature compensating resistor (8), are cut off. 
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INTAKE AIR FLOW RATE MEASURING APPARATUS FOR USE IN INTERNAL COMBUSTION ENGINE 



Background of the invention: 

The present invention relates to an intake air 
flow rate measuring apparatus for use in an internal 
combustion engine and, more particularly to an 
intake air flow rate measuring apparatus for use in 
an internal combustion engine for an automobile. 
The intake air flow rate measuring apparatus mea- 
sures an intake air flow rate necessary for an 
execution of a fuel supply amount which is sup- 
plied into an automotive internal combustion en- 
gine. 

The present invention relates to an intake air 
flow rate measuring apparatus for use in an internal 
combustion engine such as a hot wire type air flow 
meter or a hot film type air flow meter for measur- 
ing an air flow rate by utilizing a cooling action of 
an air flow on a heat generating temperature de- 
pendent resistor disposed in an air flow passage. 
The hot wire type air flow meter or the hot film 
type air flow meter according to the present invent 
tion is suitably applicable to the measurement of 
an intake air flow rate of an automotive internal 
combustion engine. 

As a conventional intake air flow rate measur- 
ing apparatus for use in an internal combustion 
engine, there has been known a technique that an 
intake air flow rate measuring apparatus such as a 
hot wire type air flow meter has a drive processing 
circuit for heating a heat generating temperature 
dependent resistor and for processing various elec- 
tric signals, for example, as disclosed in United 
States Patent No. 4400974. 

The conventional hot wire type air flow meter 
adopts a constant temperature type control circuit 
utilizing an operational amplifier as the drive pro- 
cessing circuit. The constant temperature type con- 
trol circuit in the hot wire type air flow meter 
carries out a constant temperature control for the 
heat generating temperature dependent resistor. 

The constant temperature type control circuit 
constituting the drive processing circuit in the con- 
ventional hot wire type air flow meter has a follow- 
ing circuit structure. Namely, voltage is applied to a 
series resistor, which comprises a heat generating 
temperature dependent resistor and a current de- 
tecting resistor, and further the voltage, which is 
applied to the above stated series resistor, is ad- 
justed by making as an input therefor with a partial 
voltage output by the series resistor. 

Besides, in an automotive internal combustion 
engine, the high frequency noises occur very often 
by the ignition spark and the discharge accom- 
panying the electric supply to a distributor, and the 
radiation from the mobile ham transceiver is more 



serious. Concretely, in the conventional hot wire 
type air flow meter, since both a flow velocity 
measuring resistor constituting a heat generating 
temperature dependent resistor and a temperature 

5 compensating resistor constituting a temperature 
dependent resistor are exposed in an air flow pas- 
sage, there is a phenomenon that high frequency 
noises intrude through an exposed portion, in which 
both resistors are exposed in the air flow passage, 

10 in the hot wire type air flow meter. 

Therefore, in case that the high frequency 
noises intrude through the drive processing circuit 
in the hot wire type air flow meter, since the 
operational amplifier constituting the drive process- 

75 ing circuit is made an error operation, and the 
voltage applied to the series resistor is made also 
an error operation, accordingly an error operation 
occurs in the drive processing circuit in the con- 
ventional hot wire type air flow meter. 

20 As a result, there is short of the reliability on 

the partial voltage output by the series resistor in 
the drive processing circuit, which indicates the 
intake air flow rate, in the conventional hot wire 
type air flow meter. 

25 

Summary of the Invention: 

An object of the present invention is to provide 

30 an intake air flow rate measuring apparatus for use 
in an internal combustion engine wherein an intake 
air flow rate signal in the intake air flow rate mea- 
suring apparatus can be outputted accurately. 

Another object of the present invention is to 

35 provide an intake air flow rate measuring apparatus 
for use in an internal combustion engine wherein 
an error operation of an operational amplifier in a 
drive processing circuit in the intake air flow rate 
measuring apparatus can be dissolved. 

40 A further object of the present invention is to 

provide an intake air flow rate measuring apparatus 
for use in an internal combustion engine wherein 
an intrusion of high frequency noises through an 
operational amplifier in a drive processing circuit 

45 can be prevented. 

A further object of the present invention is to 
provide an intake air flow rate measuring apparatus 
for use in an internal combustion engine wherein 
an intrusion of high frequency noises through a 

so temperature dependent resistor in a drive process- 
ing circuit can be cut-off. 

A further object of the present invention is to 
provide an intake air flow rate measuring apparatus 
for use in an internal combustion engine wherein 
an intrusion of high frequency noises through a 
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fiow'velocity measuring resistor in a drive process- 
ing circuit can be cut-off. 

A further object of the present invention is to 
provide an intake air flow rate measuring apparatus 
for use in an internal combustion engine wherein 
an intrusion of high frequency noises through a 
temperature compensating resistor in a drive pro- 
cessing circuit can be cut-off. 

In accordance with the present invention, an 
intake air flow rate measuring apparatus for use in 
an internal combustion engine comprises a flow 
velocity measuring resistor arranged in an air suc- 
tion passage for supplying air into an internal com- 
bustion engine; a temperature compensating resis- 
tor arranged in the air suction passage for sup- 
plying air into the internal combustion engine; a 
first low pass filter means connected electrically to 
the flow velocity measuring resistor and having an 
attenuation in regard to a high frequency noise; a 
second low pass filter means connected electrically 
to the temperature compensating resistor and hav- 
ing an attenuation in regard to a high frequency 
noise; an operational amplifier having an inverting 
input terminal and a non-inverting input terminal 
being connected to the first low pass filter means 
and the second low pass filter means, and the 
operational amplifier compares an output signal 
from the first low pass filter means and an output 
signal from the second low pass filter means; and a 
current control means for controlling current to 
supply the flow velocity measuring resistor and the 
temperature compensating resistor in accordance 
with an output signal of the operational amplifier. 

According to the above stated structure of the 
present invention, the high frequency noises, which 
intrude through the flow velocity measuring resistor 
or the temperature compensating resistor in the 
drive processing circuit in the intake air flow rate 
measuring apparatus, can be cut-off by the low 
pass filter means having the attenuation against the 
high frequency noise, therefore the error operation 
on the operational amplifier in the drive processing 
circuit can be dissolved. 

According to the present invention, even when 
the high frequency noises intrude through the flow 
velocity measuring resistor or the temperature 
compensating resistor in the drive processing cir- 
cuit in the intake air flow rate measuring apparatus, 
it can be obtained in a practical use a remarkable 
effect that the intake air flow rate signal in the drive 
processing circuit can be outputted accurately. 

Brief Description of the Drawings: 

Fig. 1 is a plane view showing one embodi- 
ment of an intake air flow rate measuring apparatus 
for use in an internal combustion engine according 



to the present invention; 

Fig. 2 is a cross-sectional view taking along 
ll-ll line in Fig. 1; 

Fig. 3 is a circuit diagram showing a drive 
5 processing circuit of one embodiment of an intake 
air flow rate measuring apparatus for use in an 
internal combustion engine according to the 
present invention; 

Fig. 4 is an essential part circuit diagram 
70 showing a part of a drive processing circuit of 
another embodiment of an intake air flow rate mea- 
suring apparatus for use in an internal combustion 
engine according to the present invention; 

Fig. 5 is an essential part circuit diagram 
75 showing a part of a drive processing circuit of a still 
another embodiment of an intake air flow rate mea- 
suring apparatus for use in an internal combustion 
engine according to the present invention; and 

Fig. 6 is a circuit diagram showing a drive 
20 processing circuit of another embodiment of an 
intake air flow rate measuring apparatus for use in 
an internal combustion engine according to the 
present invention. 

25 Description of the Invention: 

One embodiment of an intake air flow rate 
measuring apparatus for use in an interna! combus- 
tion engine according to the present invention will 
30 be explained in detail referring to drawings. 

A structure of an intake air passage having the 
intake air flow rate measuring apparatus for use in 
an internal combustion engine, in this case a hot 
wire type air flow meter, is shown in Fig. 1 and Fig. 
35 2. 

An intake air passage 1 has an air suction 
passage 2 formed a venturi portion 4 therein, and 
the intake air passage 1 is connected to a throttle 
valve chamber at a lower end thereof. A fuel injec- 
40 tor is mounted at a downstream of a throttle valve 
provided on the throttle valve chamber. 

Air sucked in an arrow mark direction in Fig. 2 
passes through the venturi portion 4, and a part of 
the air passes through a bypass air passage 3. 
45 Namely, the air entered from an air flow by- 

pass portion 5 is sucked due to a negative pres- 
sure generated at an air flow confluence portion 6. 
The air flow bypass portion 5 is opened at an 
upperstream of the venturi portion 4, and the air 
so flow confluence portion 6 is opened at a down- 
stream of the venturi portion 4, respectively. 

A flow velocity measuring resistor 7 and a 
temperature compensating resistor 8 are provided 
respectively in the bypass air passage 3. Each of 
55 the flow velocity measuring resistor 7 and the tem- 
perature compensating resistor 8 is respectively a 
hot wire type temperature dependent resistor. The 
temperature compensating resistor 8 constitutes as 
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a part of a drive processing circuit in the intake air 
flow rate measuring apparatus such as a hot wire 
type air flow meter. 

A drive processing circuit module members is 
installed in a circuit mounting box 9. A drive pro- 
cessing circuit in the hot wire type air flow meter 
controls so as to heat the flow velocity measuring 
resistor 7, and further controls various electric sig-. 
nals. One embodiment of the drive processing cir- 
cuit according to the present invention has a struc- 
ture stated below. 

In Fig. 3, a series resistor circuit comprising a 
resistor 10 and a resistor 11 is connected in par- 
allel to the flow velocity measuring resistor 7. An 
intermediate connecting point between the resistor 
10 and the resistor 11 is connected to a non- 
inverting input terminal of an operational amplifier 
12 through a resistor 13. 

A current detecting resistor 14 is connected in 
series to the flow velocity measuring resistor 7. An 
intermediate connecting point between the flow ve- 
locity measuring resistor 7 and the current detect- 
ing resistor 14 is connected to a non-inverting input 
terminal of an operational amplifier 15 through a 
resistor 16. 

Further, the current detecting resistor 14 is 
connected to the ground terminal of the drive pro- 
cessing circuit and the current detecting resistor 14 
is connected to an inverting input terminal of the 
operational amplifier 15 through a resistor 17. The 
inverting input terminal of the operational amplifier 
15 is connected to an output terminal of the oper- 
ational amplifier 15 through a resistor 18 and the 
temperature compensating resistor 8. 

The output terminal of the operational amplifier 
15 is connected to a non-inverting input terminal of 
the operational amplifier 12 through a resistor 19. 
The inverting input terminal of the operational am- 
plifier 12 and the non-inverting input terminal of the 
operational amplifier 12 are connected each other 
through a condenser 20. 

The output terminal of the operational amplifier 
12 is connected to a base of a control transistor 21 
in which current from a battery having a voltage 
(V B ) is supplied to each of the respective resistors. 

The above stated drive processing circuit 
structure in the hot wire type air flow meter is a 
constant temperature type control utilizing the flow 
velocity measuring resistor 7 and the temperature 
compensating resistor 8 and carries out the con- 
stant temperature control for the flow velocity mea- 
suring resistor 7 and the temperature compensat- 
ing resistor 8. 

The operation of the above stated drive pro- 
cessing circuit in the hot wire type air flow meter is 
explained, for example, in United Stated Patent No. 
4297881 . 

Next, the present invention has a following cir- 



cuit constituting members in the drive processing 
circuit in addition to the above stated drive pro- 
cessing circuit in the conventional hot wire type air 
flow meter. 

5 Namely, in one embodiment of the present 

invention shown in Fig. 3. a resistor 22 is inserted 
between a connecting point of the resistor 17 and 
the resistor 18 and the inverting input terminal of 
the operational amplifier 15 in the drive processing 

10 circuit. Further, a condenser 23 is inserted between 
the inverting input terminal of the operational am- 
plifier 15 and the non-inverting input terminal of the 
operational amplifier 15 in the drive processing 
circuit. 

75 Herein, a resistant value of the resistor 22 is 

set larger than a compound resistant value of the 
resistor 18 and the temperature compensating re- 
sistor 8. In case even when the resistor 18 is not 
provided on the drive processing circuit, the resis- 

20 tant value of the resistor 22 is set larger than the 
resistant value of the temperature compensating 
resistor 8 itself. 

A resistant value of the flow velocity measuring 
resistor 7 and the temperature compensating resis- 

25 tor 8 has originally a low resistant value in this 
embodiment of the present invention. The drive 
processing circuit having the above stated resistor 
members fits right with the flow velocity measuring 
resistor 7 having a low resistant value or the tem- 

30 perature compensating resistor 8 having a low re- 
sistant value. 

Accordingly, in this embodiment of the present 
invention, when the temperature compensating re- 
sistor 8 has the low resistant value, a low pass filter 

35 having the resistor 22 and the condenser 23 is 
formed in the drive processing circuit. 

The low pass filter comprising the resistor 22 
and the condenser 23 has a predetermined cut-off 
frequency, which is determined by the resistor 22 

40 and condenser 23 with a high frequency noise in 
regard to a normal mode input of the operational 
amplifier 15. 

Further, a condenser 24 is inserted between 
the non-inverting input terminal of the operational 

45 amplifier 15 and the ground. The condenser 24 is 
connected between an intermediate connecting 
point of the ground and the resistor 17 and a 
connecting point between the resistor 16 and the 
non-inverting input terminal side of the condenser 

so 23. 

Herein, in this embodiment of the present in- 
vention, the high frequency noises, which intrude 
from the operational amplifier 15 into the flow ve- 
locity measuring resistor 7 and from the flow ve- 
55 locity measuring resistor 7 into the operational am- 
plifier 15, are cut-off by the low pass filter compris- 
ing the resistance 16 and the condenser 24. 

Further, the high frequency noise, which in- 
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trude through the temperature compensating resis- 
tor 8, are cut-off the normal mode thereof by the 
low pass filter comprising the resistor 22 and the 
condenser 23. Also, the high frequency noises, 
which intrude through the operational amplifier 15 
through the temperature compensating resistor 8, 
are cut-off the common mode thereof by the resis- . 
tor 22 and the condenser 24. 

Further, since the resistor 22 and the con- 
denser 23 have a function so as to delay a nega- 
tive feed-back input of the operational amplifier 15, 
it is possible to avoid the problems such as an 
oscillation in case that when the cut-off frequency, 
which is determined by the resistor 22 and the 
condenser 23, is set larger than the cut-off fre- 
quency of the operational amplifier 15 and also 
when the cut-off frequency, which is determined by 
the resistor 22 and the condenser 23, is set lower 
than the frequency of the high frequency noise, as 
shown in this embodiment of the present invention. 

According to this embodiment of the present 
invention, since the high frequency noises, which 
intrude through the flow velocity measuring resistor 
7 and the temperature compensating resistor 8, are 
cut-off by the respective low pass filter, there is an . 
effect that an intake air flow rate output signal or 
the partial output voltage (V 0 ut) of the series resis- 
tor circuit in the drive processing circuit can be 
obtained accurately. 

Another embodiment of the present invention 
will be explained referring to drawing. 

Fig. 4 is a modified embodiment of the present 
invention in regard to the above stated embodiment 
shown in Fig. 3. Fig. 4 shows an essential part 
circuit diagram of the drive processing circuit in the 
hot wire type air flow meter, in which the respective 
same reference number indicates the same ele- 
ment shown in Fig. 3. 

In the modified embodiment shown in Fig. 4, 
an inductor 25 such as a coil is inserted between 
the connecting point of the resistor 17 and the 
resistor 18 and the non-inverting input terminal of 
the operational amplifier 15. The inductor 25 is a 
replacement body of the resistor 22 shown in Fig. 
3. 

Further, in the modified embodiment shown in 
Fig. 4, an inductor 26 such as a coil is inserted 
between the resistor 16 and the condenser 24. 

Accordingly, by the provision of the inductor 
25. since the resistant value is heighten only 
against the high frequency noises, therefore such 
high frequency noises, which intrude through the 
temperature compensating resistor 8, can be cut- 
off similarly to the above stated embodiment shown 
in Fig. 3. 

Also, by the provision of the inductor 26, the 
high frequency noises, which intrude through the 
flow velocity measuring resistor 7, can be cut-off 



similarly to the above stated embodiment shown in 
Fig. 3. in the modified embodiment of the present 
invention shown in Fig. 4, the cut-off characteristic 
can be improved further by the function of the 

5 inductor 26. 

A further embodiment of the present invention 
will be explained referring to drawing. 

Fig. 5 is a further modified embodiment of the 
present invention in regard to the above stated 

ig embodiment shown in Fig. 4. Fig. 5 shows an 
essential part circuit diagram of the drive process- 
ing circuit in the hot wire type air flow meter, in 
which the respective same reference number in- 
dicates the same element shown in Fig. 4. 

75 In the further modified embodiment of the 

present invention shown in Fig. 5, a resistor 27 is 
inserted between the inverting input terminal of the 
operational amplifier 15 and the non-inverting input 
terminal of the operational amplifier 15. The resis- 

20 tor 27 is a replacement body of the condenser 23 
shown in Fig. 4. 

Accordingly, by the provision of the resistor 27, 
the high frequency noises, which intrude through 
the temperature compensating resistor 8, can be 

25 cut-off similarly to the above stated embodiment 
shown in Fig. 4. 

A still further embodiment of the present inven- 
tion will be explained referring to drawing. 

- Fig. 6 shows a circuit diagram in which the 

30 present invention is adopted to another drive pro- 
cessing circuit in an air flow meter, and in which 
the respective same reference number indicates 
the same element shown in Fig. 3. 

The drive processing circuit in the air flow 

35 meter shown in Fig. 6 has another constant tem- 
perature type control circuit in the drive processing 
circuit in regard to the constant temperature type 
control circuit shown in Fig. 3. 

In Fig. 6, a bridge circuit is formed by the 

40 respective resistors which comprises of the flow 
velocity measuring resistor 7, the temperature 
compensating resistor 8, the resistor 14, and a 
resistor 28. An intermediate connecting point of the 
bridge circuit is connected to the non-inverting 

45 input terminal of the operational amplifier 12 and 
the inverting input terminal of the operational am- 
plifier 12. 

An inductor 29 such as a coil is connected to 
the inverting input terminal of the operational am- 

so plifier 12. An inductor 30 and a resistor 31 are 
connected to the non-inverting input terminal of the 
operational amplifier 12. A condenser 32 is inserted 
between the inverting input terminal of the oper- 
ational amplifier 12 and the non-inverting input ter- 

55 minal of the operational amplifier 12. 

Further, a condenser 33 is connected between 
the connecting point of the resistor 14 and the 
resistor 28 and the intermediate connecting point of 
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an inductor 30 and the condenser 32. 

The detailed operation of this constant tem- 
perature type control circuit having the above stat- 
ed bridge circuit in the drive processing circuit, 
except for two resistors 29 and 31, two inductors 

29 and 30, and the condenser 32, of the air flow 
meter is explained, for example, in United States 
Patent No. 4196622. 

In this embodiment of the present invention, at 
the flow velocity measuring resistor 7 side, a low 
pass filter is formed by the resistor 31. the inductor 

30 and the condenser 33. And at the temperature 
compensating resistor 8 side, a low pass filter is 
formed by the inductor 29 and the condenser 32. 

Accordingly, the high frequency noises, which 
intrude into the flow velocity measuring resistor 7, 
are cut-off by the low pass filter comprising the 
resistance 31, the inductor 30 and the condenser 
33. Also, the high frequency noises, which intrude 
through the temperature compensating resistor 8. 
are cut-off by the low pass filter comprising the 
inductor 29 and the condenser 32. 

As stated above, in this embodiment of the 
present invention, since the high frequency noises, 
which intrude through the flow velocity measuring 
resistor 7 and the temperature compensating resis- 
tor 8, are cut-off by the respective low pass filter, 
accordingly there is an effect that the intake air 
flow rate output signal can be obtained accurately. 

As stated above, the present invention is ex- 
plained by various embodiments, to sum up, the 
low pass filter is positioned respectively in a front 
side of each input terminal of the operational am- 
plifier so as to not apply the high frequency noises, 
which intrude through the flow velocity measuring 
resistor or the temperature compensating resistor, 
to each input terminal of the operational amplifier. 

The low pass filter structure is explained in 
every embodiment of the present invention, how- 
ever the low pass filter is not limited to a filter 
means shown in one of the above stated embodi- 
ment. The low pass filter in the present invention 
may use to replace mutually a low pass filter 
comprising different elements or a different struc- 
ture, and further it is possible to use to combine 
mutually the low pass filter each other. 



Claims 

1 . An intake air flow rate measuring apparatus 
for use in an internal combustion engine compris- 
ing: 

a flow velocity measuring resistor (7) arranged in 
an air suction passage for supplying air into an 
internal combustion engine; 

a temperature compensating resistor (8) arranged 
in the air suction passage (3) for supplying air into 



the internal combustion engine; 
a first low pass filter means (16,24;1 6,24,26) con- 
nected electrically to said flow velocity measuring 
resistor (7) and having an attenuation characteristic 

5 to cut off a high frequency noise; 

a second low pass filter means (22,23;23,25;25,27) 
connected electrically to said temperature com- 
pensating resistor (8) and having an attenuation 
characteristic to cut off a high frequency noise; 

10 an operational amplifier (15) having an inverting 
input terminal and a non-inverting input terminal 
being connected to said first low pass filter means 
- and said second low passs filter means, and said 
operational amplifier compares an output signal 

75 from said first low pass filter means and an output 
signal from said second low pass filter means; and 
a current control means (10-13; 19-21) for control- 
ling current to supply said flow velocity measuring 
resistor (7) and said temperature compensating re- 

20 sistor (8) in accordance with an output signal of 
said operational amplifier (15). 

2. An intake air flow rate measuring apparatus 
according to claim 1, 

characterized in that 

25 the first, low pass filter means comprise a first 
resistor (16) and a first condenser (24), 
the non-inverting input terminal of the operational 
amplifier is connected to an intermediate point of 
said first resistor (16) and the first condenser (24), 

30 the second low pass filter means comprise a sec- 
ond resistor (22) and a second condenser (23), 
the second resistor (22) is connected to said tem- 
perature compensating resistor (8), 
the second condenser (23) is connected to the 

35 non-inverting input terminal of the operational am- 
plifier (15), 

an intermediate point of the second condenser (23) 
and the second resistor (22) is connected to the 
inverting input terminal of the operational amplifier 
40 (15). 

3. An intake air flow rate measuring apparatus 
for use in an internal combustion engine compris- 
ing; 

a flow velocity measuring resistor (7) arranged in 
45 an air suction passage for supplying air into an 
internal combustion engine and connected elec-. 
trically to a drive processing circuit; 
a temperature compensating resistor (8) arranged 
in the air suction passage for supplying air into the 
so internal combustion engine and connected elec- 
trically to said drive processing circuit; 
an operational amplifier (12) having an inverting 
terminal and a non-inverting input terminal; 
a first low pass filter means connected electrically 
55 to said temperature compensating resistor (8) and 
having a first resistor (28) and a first condenser 
(32), an intermediate point of said first resistor and 
said first condenser of said first low pass filter 
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mean's being connected to said inverting input ter- 
minal of said operational amplifier (12), said first 
resistor (28) of said first low pass filter means is 
connected to said temperature compensating resis- 
tor (8), and said first condenser (32) of said first 
low pass filter means is also connected to said 
non-inverting input terminal of said operational am- 
plifier (12); 

a second low pass filter means connected elec- 
trically to said fiow velocity measuring resistor (7) 
and having a second resistor (31) and a second 
condenser (33), an intermediate point of said sec- 
ond condenser (33) and said second resistor (31) 
of said second low pass filter means is connected 
to said non-inverting input terminal of said oper- 
ational amplifier (12); and 

a current control means (21) for controlling current 
to supply said flow velocity measuring resistor (7) 
and said temperature compensating resistor (8) in 
accordance with an output signal of said oper- 
ational amplifier (12). 

4. An intake air flow rate measuring apparatus 
according to claim 1 or 2, 

characterized in that the current control means 
comprise: 

a second operational amplifier (12) having an in- 
verting input terminal and a non-inverting input 
terminal and connected electrically to the flow 
measuring resistor (7) and the temperature com- 
.pensating resistor (8), 

a series resistor circuit (10,11) connected in parallel 
.to the flow velocity measuring resistor (7), an inter- 
mediate connecting point of the series resistor cir- 
cuit is connected to the inverting input terminal of 
the second operational amplifier (12); 
a current detecting resistor (14) connected in series 
to the flow velocity measuring resistor (7), and an 
intermediate connecting point of the series connec- 
tion of the flow velocity measuring resistor (7) with 
the current detecting resistor is connected to the 
non-inverting input terminal of said first operational 
amplifier (15); and 

a current control element (21) controlling the cur- 
rent to supply the flow velocity measuring resistor 
(7) and the temperature compensating resistor (8) 
in accordance with an output signal of the first 
operational amplifier (15) and an output signal of 
the second operational amplifier (12). 

5. An intake air flow measuring apparatus ac- 
cording to claim 4, wherein 

said first low pass filter means cut off the high 
frequency noise which intrudes through said flow 
velocity measuring resistor (7); and 
said second low pass filter means having said 
second resistor and said second condenser cut off 
a high frequency noise which intrudes through said 
temperature compensating resistor (8). 

6. An intake air flow rate measuring apparatus 



for use in an internal combustion engine compris- 
ing: 

a flow velocity measuring resistor (7) arranged in 
an air suction passage for supplying air into an 

5 internal combustion engine and connected elec- 
trically to a drive processing circuit; 
a temperature compensating resistor (8) arranged 
in the air suction passage for supplying air into the 
internal combustion engine and connected elec- 

70 trically to the drive processing circuit; 

an operational amplifier (12) having an inverting 
input terminal and a non-inverting input terminal 
and connected electrically to the drive processing 
circuit; 

75 a bridge circuit (7,8,14,18) including said flow ve- 
locity measuring resistor (7) and the temperatue 
compensating resistor (8) and connected electri- 
cally to the drive processing circuit, and a first and 
a second intermediate connecting point of the 

20 bridge circuit are connected between the inverting 
input terminal and said non-inverting input terminal 
of said operational amplifier (12); a control circuit 
(21) for controlling current flowing to said bridge 
circuit by receiving an output of said operational 
.25 amplifier (12); and 

an attenuation circuit (29-33) connected between 
the intermediate point of the bridge circuit and the 
input terminals of the operational amplifier and hav- 
ing a high attenuation characteristic for cutting off a 

30 high frequency noise which intrudes through the 
flow velocity measuring resistor (7) and the tem- 
perature compensating resistor (8). 

7. An intake air flow rate measuring apparatus 
according to claim 6, wherein 

35 the attenuation circuit comprises a first low pass 
filter means (30,31,33) and a second low pass filter 
means (29,33); 

the first low pass filter means has a first inductor 
(30) and a first condenser (33), the first inductor 

40 (30) being connected between the non-inverting 
input terminal of the operational amplifier (12) and 
the one intermediate point of the bridge circuit 
being connected with the flow velocity measuring 
resistor (7), and the first condenser (33) being 

45 connected between the non-inverting input terminal 
of the operational amplifier (12), and one end termi- 
nal (GND) of the bridge circuit; 
the second low pass filter means has a second 
inductor (29) and a second condenser (32). said 

so second inductor (29) being connected between the 
second intermediate point of the bridge circuit and 
the second condenser (32) being connected be- 
tween the non-inverting and the inverting input ter- 
minal of the operational amplifier (12); and 

55 the other end terminal of the bridge circuit which is 
the connecting point of the flow velocity measuring 
resistor (7) with the temperature compensating re- 
sistor (8) is connected with the control circuit (21 ). 
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® Intake air flow rate measuring apparatus for use in internal combustion engine. 



© In a drive processing circuit comprising a flow 
velocity measuring resistor (7) and a temperature 
compensating resistor (8) of a hot wire type air flow 
meter, a resistor (22) is inserted between a connect- 
ing point of two resistors (17.18) and an inverting 
input terminal of an operational amplifier (15). A 
condenser (23) is inserted between the inverting 
input terminal and the non-inverting input terminal of 



the amplifier (15). The resistance value of the in- 
serted resistor (22) is set larger than the resistance 
value of the temperature compensating resistor 8). 
By means of the inserted resistor (22) and the in- 
serted condenser (23) which act as a low pass filter, 
high frequency noises, which intrude through the 
temperature compensating resistor (8), are cut off. 



09 
< 



CO 
CO 



LU 



FIG. 3 




oVb 



oGND 



Xerox Copy Centre 



European 
Patent Office 



EUROPEAN SEARCH 
REPORT 



Application Number 



EP 89 11 9911 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with Indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (int. CI-5) 



D,A 



D.A 



D.A 



US-A-4 400 974 (NISHIMURA) 

* Abstract; column 3, line 54 - column 4, line 24; column 5, 
lines 8-26; column 7, lines 47-60; figures 1,2 " 

US-A-4 297 881 (SASAYAHA) 

* Column 1, lines 1-20; column 1, line 42 - column 2, line 48; 
column 8, line 22 - column 10, line 37; figures 1,5 w 

US-A-4 196 622 (PETER) 

' Column 1, lines 12-27,65-68*; column 2, line 49 - column 3, 
line 3; figure 1 * 

US-A-3 645 133 (SIMETH) 

' Column 2, lines 30-32; figure 3 " 



1.2.4.5 



1,2,4.5 



3.6,7 



1-3.5-7 



Q 01 F 1/68 



TECHNICAL FIELDS 
SEARCHED (Int. Cl.5) 



G 01 F 



The present search report has Peen drawn up for all claims 



Place of search 



The Hague 



Date of completion of search. 
29 October 90 



Examiner 



PFLUGFELDER G.F. 



CATEGORY OF CITED DOCUMENTS 
X : particularly relevant if taken alone 
Y : particularly relevant if combined with another 

document of the same catagory 
A: technological background 
O: non-written disclosure 
P: intermediate document 
T : theory or principle underlying the invention 



E : earlier patent document, but published on. or after 

the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



